Involvement of annexin A1 in multidrug resistance of K562/ADR cells identified by the proteomic study.
Multidrug resistance (MDR) to chemotherapy is a significant barrier to the effective treatment of chromic myeloid leukemia (CML). In an attempt to identify more factors associated with MDR for an understanding of the mechanism, we first established an adriamycin (ADR)-resistant human erythroleukemia cell line K562/ADR by stepwise selection in vitro using ADR. Besides the elevated resistance to ADR, the K562/ADR cells also showed significantly increased crossed-resistance to vincristin and Gleevec, compared to the parental K562 cells. Then we compared the global protein profiles between K562 and K562/ADR cells. Following two-dimensional gel electrophoresis and image analysis, some of the proteins with different levels between the two cell lines were identified by MALDI TOF/TOF mass spectrometry and Western blot analysis. The differentially expressed proteins were classified into groups based on their functions: calcium-binding proteins, chaperones, metabolic enzymes, proteins related to protein synthesis or DNA synthesis, and proteins related to signal transduction. In particular, ANXA1, a protein that was downregulated in K562/ADR, was analyzed further for its involvement in MDR by transfection and subsequent assays. The functional validation showed that the downregulated ANXA1 expression contributes considerably to the observed drug resistance in K562/ADR cells. These data will be valuable for further study of the mechanisms of MDR and may reveal a potential new diagnostic marker to chemotherapy.